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The finding of similar repetition effects across groupsIntact Frontal Memory Effect
is noteworthy for several reasons. It is striking that intactin Older Age and Dementia
activity changes were observed in the prefrontal cortex.
Similar to other findings (Cabeza, 2002), the Lustig and
Buckner data indicated that overall activity in frontal
regions was greater for older than for younger adults.Older adults and demented patients show preserved
This might reflect a relative greater difficulty in initiallyfunctioning on certain tests of implicit memory. In this
recruiting frontal regions by the old—but once recruited,issue of Neuron, Lustig and Buckner demonstrate that
the repetition-related effects seem to parallel those inboth groups show comparable repetition-based ef-
younger adults. A possibility is that the reduction in brainfects on response time and prefrontal activity relative
activity reflects reduced need for strategic controlledto younger adults.
processing. As noted by Lustig and Buckner, a potential
implication of their findings is that it might be possible
There is abundant evidence that explicit memory func- to design training programs that improve frontally medi-
tions are impaired in healthy aging and in patients with ated controlled processes. This might appear to contra-
dementia of the Alzheimer type (Gabrieli, 1998). This has dict the results and conclusions of a previous study of
been related to pathological changes in the hippocam- cognitive training in older age in which participants were
pal region of the brain. In addition, changes in the pre- trained to use a mnemonic to learn new lists of words,
frontal cortex seem critical. Quantitative analyses of and age deficits in benefiting from the mnemonic were
regional volumetry studies have indicated that the pre- related to age-related underrecruitment of frontal re-
frontal cortex is more vulnerable to the effects of aging gions (Nyberg et al., 2003b). However, the repetition-
than the rest of the brain (Raz et al., 1997), and postmor- related priming effect in Lustig and Buckner reflected
tem studies have documented damage to frontal associ- benefits when the exact same process was repeated on
ation cortex in late-stage Alzheimer patients (Brun and the exact same items. Under such conditions, thus, it
Englund, 1981). seems possible to change and facilitate frontally medi-
In contrast to what has been found in studies of ex- ated controlled processing by cognitive training. This is
plicit memory, several examinations point to intact or consistent with the notion that training is most likely to
near-intact performance of both elderly and Alzheimer generalize to untrained tasks when the training and tar-
patients on various tests of implicit memory (Gabrieli, get tasks tap similar underlying processes (Park and
1998). One form of implicit memory is semantic (concep- Ingles, 2001).
tual) priming. This type of memory can be tested by Procedural details might also explain another striking
having participants perform a long series of semantic aspect of the Lustig and Buckner results. Several previ-
classifications on single words, such as deciding ous priming studies have used a word-stem completion
whether they refer to living or nonliving things (Figure paradigm. In this paradigm, participants might be ex-
posed to a series of words during a learning/encoding1). When words are repeated (“cloud” in the figure), the
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Figure 1. Experimental Paradigm and Re-
gion of Interest
Semantic priming paradigm and left-frontal
region where a repetition-related activity re-
duction was observed for younger, older, and
demented participants. Adapted from Figure
2 in Lustig and Buckner (2004).
session and later presented with a word-stem comple- (see their Figure 5) showed substantial between-individ-
ual variability in the magnitude of response-related re-tion test. This test involves completing two- or three-
letter word stems with the first word that comes to mind ductions in brain activity, and the proportion of individu-
als who showed no or little reduction seemed to be(e.g., NEU with NEURON or NEUTRAL). The
test is set up in such a way that some stems can be largest in the demented group. This leaves open the
possibility that there are persons who do not show pre-completed with words that were part of the earlier learn-
ing list, and an increased tendency to select studied served repetition-related frontal reductions, and that
this might relate to factors such as dementia severity.words as completions indexes priming. The priming ef-
fect on this particular test of implicit memory is often Large-scale examinations as represented by the Lustig
and Buckner study have the potential to address suchreduced for Alzheimer-demented patients (Gabrieli et
al., 1999), which has been related to an abnormal repeti- fundamental questions.
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observation of a significant correlation between frontal
activity reductions and behavioral priming provides evi-
dence for a direct link between brain-behavior changes
(see also Maccotta and Buckner, 2004). The correlation
magnitude did not differ between groups. Still, the plot
